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ABSTRACT : 

PROBLEM TO BE SOLVED: To judge the failure in a magnetic 
pole position detector 

and to stop an elevator without causing it to be out of 
control by judging the 

right and wrong of the magnetic pole position detector in 
comparison with the 

current value of a permanent magnet synchronous motor. 

SOLUTION: An elevator device is provided with a PWM 
inverter 2 for supplying 

current to a permanent -magnet synchronous motor 1, detects 
current with a 

current detector 12, and detects the magnetic pole position 
of the 

permanent -magnet motor 1 with a magnet position detector 8. 

Then, a judgment 
circuit 20 for judging the failure of the magnetic pole 
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position detector is 

provided. For example, when an AC current is supplied to 
the permanent -magnet 

synchronous motor 1, a torque is generated and a traction 
machine 3 that is 

connected to the permanent -magnet synchronous motor 1 is 
rotated. By 

controlling the rotary speed of the permanent -magnet 
synchronous motor 1, the 

speed of an elevator can be controlled. The judgment 
circuit 20 judges the 

right or wrong of the magnetic pole position signal. When 
it judges that the 

magnetic pole position signal is wrong, it reports the 
failure in the magnetic 

pole position detector 8 and stops the elevator. 
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[SUBJECT] 

The objective is to obtain an elevator apparatus 
which can determine failure of a magnetic-pole 
position sensor and stop an elevator without it 
running out of control. 



[SOLUTION] 

In the elevator apparatus using a permanent- 
magnet type synchronous motor, it has a means 
to output a magnetic-pole position signal 
according to the magnetic-pole position of a 
permanent-magnet type synchronous motor, 
and means to detect the electric-current value 
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of said permanent-magnet type synchronous 
motor, and the determination circuit for judging 
the correction of said magnetic-pole position 
signal compared with this electric-current value 
is provided. 




Figure 1 . 
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speed control device 
current control device 

2- phase/3-phase coordinate transformation device 
inverter 

signal processing circuit 
non-interference calculator 

3- phase/2-phase coordinate transformation device 
determination circuit 
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[CLAIM 1] 

It has a balance weight, a riding basket said 
balance weight and the rope which connects 
said riding basket, the winding machine which 
moves said riding basket vertically via this rope, 
the rotator which drives this winding machine 
and provides the permanent magnet and the 
permanent-magnet type synchronous motor 
consisting of a stator which provides the 
winding wire, a means to output a magnetic- 
pole position signal according to the magnetic- 
pole position of this 

permanent-magnet type synchronous motor, 
and a means to detect the electric-current value 
of said permanent-magnet type synchronous 
motor. This electric-current value is compared 
and the correction of said magnetic-pole 
position signal is determined. The elevator 
apparatus using the permanent-magnet type 
synchronous motor characterized by the above- 
mentioned. 



[If*«2l 

Lxmmmitmit'^(DAEm^ 



[CLAIM 2] 

It has a balance weight, a riding basket, said 
balance weight and the rope which connects 
said riding basket, and 

the winding machine which moves vertically 
said riding basket via this rope, the permanent- 
magnet type synchronous motor consisting of 
the rotator which drove this winding machine 
and provided the permanent magnet, and the 
stator which provided the winding wire, and 
the control apparatus which controls the 
electric-current value of this permanent-magnet 
type synchronous motor, a means to output a 
magnetic-pole position signal according to the 
magnetic-pole position of said permanent- 
magnet type synchronous motor, and a means 
to detect the electric-current value of said 
permanent-magnet type synchronous motor, 
the electric-current command and said 
detection electric-current value of said control 
apparatus are compared, and the correction of 
said magnetic-pole position signal is 
determined. 

The elevator apparatus using the permanent- 
magnet type synchronous motor characterized 
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by the above-mentioned. 
[CLAIM 3] 

It is an elevator apparatus using the 
permanent-magnet type synchronous motor of 
Claim 1 or 2. 

Comprising: When it determines that said 
magnetic-pole position signal is mistaken, the 
level of the error is determined, and when a 
predetermined reference value is exceeded, a 
failure is reported and the elevator is stopped. 
The elevator apparatus using the permanent- 
magnet type synchronous motor characterized 
by the above-mentioned. 

[DETAILED DESCRIPTION OF INVENTION] 



[0 0 0 1] 



[0001] 
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[TECHNICAL FIELD] 

This invention relates to an elevator apparatus. 
Specifically, it is concerned with an elevator 
apparatus using a permanent-magnet type 
synchronous motor. 

[0002] 



mm^d- 9699 -^^fgtc:^ 

[0 0 0 3] 



[PRIOR ART] 

The elevator apparatus using the conventional 
permanent-magnet type synchronous motor is 
constructed as shown in, for example, 
Unexamined-Japanese Patent 9- No. 9699 
gazette) 

[0003] 



[PROBLEM ADDRESSED] 

In a prior art example, since there is no 
determination means whether a magnetic-pole 
position sensor is normal, when a magnetic- 
pole position sensor fails, the incorrect 
magnetic-pole position signal will feed back to 
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an electric-current control system, and the 
speed control of the normal elevator is no 
longer performed. 

Therefore, abnormal speed deviation occurs 
and there is a risk that the elevator may run out 
of control. 



[0 0 0 4] 



[0004] 

The objective of the invention is to obtain an 
elevator apparatus which can determine a 
failure of a magnetic-pole position sensor and 
stop an elevator without it running out of control. 
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[0005] 



[SOLUTION OF THE INVENTION] 

In the elevator apparatus using a permanent- 
magnet type synchronous motor, it has a means 
to output a magnetic-pole position signal 
according to the magnetic-pole position of a 
permanent-magnet type synchronous motor, 
and a means to detect the electric-current value 
of said pennanent-magnet type synchronous 
motor, and said problem is solved by setting the 
elevator apparatus for judging the correction of 
said magnetic-pole position signal compared 
with this electric-current value. 
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[Embodiment] 

The Example of the elevator apparatus of this 
invention is shown in FIG. 1 . 

[0007] 

FIG. 1 shows the elevator apparatus at the time 
of constituting using a PWM inverter. 
The permanent-magnet type synchronous 
motor 1 and the PWM inverter 2 which supplies 
an electric current to this, the electric-current 
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detector 12 which detects an electric current, 
and the magnetic-pole position sensor 8 which 
detects the magnetic-pole position of the 
permanent-magnet type synchronous motor 1 , 
it consists of the determination circuit 20 which 
determines a failure of a magnetic-pole position 
sensor, the electric-current controller 10 which 
performs an electric-current control, a speed 
detector 7 which performs a detection of 
elevator speed, a speed-control device 11 
which performs the speed control of an elevator, 
and a winding machine 3 connected by the 
permanent-magnet type synchronous motor 1 . 

[0008] 

With the speed-control device 11, torque part 
electric-current command iq* is determined 
based on speed command value (omega) m* 
and speed feedback value (omega) m from the 
speed detector 7. 

Since the field flux with a magnet is established 
by the permanent-magnet type synchronous 
motor, field part electric-current command id* is 
fundamentally good at 0. 
In,3-phase 12 phase coordinate-transformation 
device 16, it converts into the torque part 
electric current iq and the field part electric 
current id with the 3-phase current-feedback 
values iu and iw from the electric-current 
detector 12, and the magnetic-pole position 
signal (theta) from the magnetic-pole position 
sensor 8. 

The deviation of torque part electric-current 
command iq* and torque part electric current, 
and the deviation of field part electric-current 
command id* and field part electric current id 
are taken, and in the electric-current controller 
10, command value vq*' of q shaft voltage and 
command value vd*' of d shaft voltage are 
determined. 



[0 0 0 9] 

TUMo) r ir^SzJfL i q, i 



[0009] 

That which took these voltage commands vq*'. 
vd*', real speed (omega) r in the 
noninterference calculator 31, and the deviation 
of the command value calculated from the real 
electric currents iq and id, becomes q shaft 
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voltage command vq* and d shaft voltage 
command vd*. 

Based on magnetic-pole position signal (theta) 
from these voltage commands vq*, vd*, and 
magnetic-pole position sensor 8. in 2 phase / 
3-phase coordinate-transformation device 15, it 
converts into 3-phase voltage commands vu*, 
w*, and vw*, and in PWM inverter 2, output 
voltage is controlled and an AC electric current 
is supplied to the permanent-magnet type 
synchronous motor 1 . 



[0 0 10] 

^ 1 (Drnm^^^um-r^ ^ t 

[0 0 1 1 ] 
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[0010] 

When an AC electric current flows, a torque 
occurs on the permanent-magnet type 
synchronous motor 1 , and the connected 
winding machine 3 rotates on the permanent- 
magnet type synchronous motor 1 . 
Speed of the elevator is controllable by 
controlling the rotational speed of the 
permanent-magnet type synchronous motor 1 , 
The correction of a magnetic-pole position 
signal is determined in the determination circuit 
20. 

[0011] 

The determination procedure of the correction 
of the magnetic-pole position signal in the 
determination circuit 20 is shown in FIG. 2. 
The deviation signal which compared the 
electric-current command (iq*, id*) output from 
the speed-control device 11 and the current- 
feedback values iq and id from the electric- 
current detector 12 is taken, and it is 
determined whether it is over the predetermined 
value. 

[0012] 

Next, when this deviation is determined to be 
over a predetermined value, it is determined 
whether the current-feedback value agrees with 
running conditions such as actual load, 
acceleration, and deceleration. 
As a method of recognizing the loaded 
condition, although not shown, a load detector 
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is used. 

And when the electric-current value by which 
the motor is run shifts exceeding actual load 
and actual predetermined value, it is 
determined that the magnetic-pole position 
sensor 8 is out of order. 

When it is determined that the magnetic-pole 
position signal is mistaken, the report of the 
failure of the magnetic-pole position sensor 8 is 
carried out, and the elevator is stopped 
according to a fixed procedure. 

[0013] 

Another determination procedure is shown in 
FIG. 3. 

The deviation signal which compared the 
electric-current command (iq*, id*) output from 
the speed-control device 11 and the current- 
feedback value (iq, id) from the electric-current 
detector 12 is taken, and it is determined 
whether it is over the predetermined value. 
Next, a magnetic-pole position signal is 
corrected so that this deviation may become 
small. 

If it seems that the deviation increases and it 
becomes still more beyond a predetermined 
value, it will be determined that the magnetic- 
pole position signal is out of order. 
When it is determined that the magnetic-pole 
position signal is mistaken, the report of the 
failure of the magnetic-pole position sensor 8 is 
carried out, and the elevator is stopped 
according to a set procedure. 

[0014] 

Failure of the magnetic-pole position sensor is 
determined, and by providing this kind of 
determination circuit 20, the elevator can be 
stopped without it running out of control. 



[0015] 

In this Example, the magnetic-pole position 
sensor and the speed detector are made 
separate. 

However, it is good even when it is integrated. 
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The winding machine is not affected by the 
existence of a reducer, and a motor integrated 
winding machine is sufficient. 
And, the field part electric-current command 
was made into the controlling method set to 0 in 
this Example. 

However, it can be adjusted to a loaded 
condition and the field current can be controlled. 

[0016] 



[EFFECT OF THE INVENTION] 

According to this invention, an elevator 
apparatus which can determine a failure of a 
magnetic-pole position sensor and can stop an 
elevator without it running out of control can be 
obtained. 



[BRIEF EXPLANATION OF DRAWINGS] 



^(Dmjmxh^. 



[FIG.1] 

It is a block diagram of the Example of the 
elevator apparatus of this invention. 



[112] [FIG.2] 
^^i^co-^ 1/^—^5' It is the determination procedure of the 

m(DmmtW\t^(D^W^(D'^'^ correction of the magnetic-pole position signal 

#|i|Mt? -5 °^ Example of the elevator apparatus of this 



[1213] 

m-^mmxh^o 

1 2---«»ai^. 2 0-"W^ 



Example 
invention. 

[FIG.3] 

It is the determination procedure of the 
correction of the magnetic-pole position signal 
of the other Example of the elevator apparatus 
of this invention. 

[EXPLANATION OF DRAWING] 

1... a permanent-magnet type synchronous 
motor, 3... a winding machine, 8... a magnetic- 
pole position sensor, 12... an electric-current 
detector, 20... the determination circuit. 



m2\ 



[FIG.2] 
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Figure 2. 
Top to bottom: 

Is the magnitude of the deviation of the electric-current command value and the 

electric-current value greater than a predetermined value? 

Is the electric-current value an electric-current value that matches the actual 

loading? 

Abnormality determination 
Elevator is stopped. 
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Figure 3. 
Top to bottom: 

Is the magnitude of the deviation of the electric-current command value and the 

electric-current value greater than a predetermined value? 

Magnetic pole position signal is corrected 

Is the deviation increasing? 

Abnormality determination 

Elevator is stopped. 
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[FIG.1] 
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Figure 1. 

1 1 : speed control device 
1 0: current control device 

1 5: 2-phase/3-phase coordinate transformation device 
2: inverter 

30: signal processing circuit 
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31 : non-interference calculator 

1 6: 3-phase/2-phase coordinate transformation device 

20: determination circuit 
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